Different pollutants in soil, water, and other parts of the environment are so important in portraying environmental pollution, and could come from different source of pollutions including industrial activities. Entering metals into the soil by human activities is an important process in the geochemical cycling of heavy metals. Among the potentially toxic metals, mercury, lead, cadmium, nickel, arsenic, selenium and chromium could be named as the most toxic. Each of these elements is used in industrial activities and most of them are considered as by-products of mining, refining and similar industrial activities. Although the establishment of cement factories is usually associated with job creation and other economic aspects, the purpose of economic interests, is inevitable environmental damage caused by cement factories. Therefore, research on pollution originated from factories appears to be necessary. In order to determine the effect of cement production on farmland around Shahrood cement factory, soil samples were taken from surface soils from depth of 0 -30 cm. The samples were analyzed using atomic absorption spectrometer instrument after samples preparation using standard frequently used methods. Soil magnetic susceptibility of the samples was also measured using Saskopto meters MFK1-FA. The results showed that among the parameters studied, the element of Zinc has shown the lowest mean value equal to 0.31 mg·kg −1 and iron has shown the highest mean value equal to 6.36 mg·kg −1 .
INTRODUCTION
Development of the cement industry is going through a growing process. In this regard, it is unavoidable environmental damage caused by cement factories. Therefore, pollution from factories and industrial activities can be beneficial for the environment. Determination of metals in soil, water, plant and sediment, is so important in portraying of environmental pollution. The transition of metals into the atmosphere by human activities is an important process in the geochemical cycling of heavy metals.
Heavy metals are a source of contamination in soil, water and air, which mainly enter the environment through various activities such as mining, manufacturing. Pollution from cement factories, could be the primary dust, heavy metals in calcareous materials, and clay, and kiln fuels. The effect of mining on the environment is different, such as the quality of the ore, mining methods, land and many others factors. Extraction and processing of mineral resources will have a great influence on soil resources, air, water and biological resources [1] .
Given the increasing demand for mineral resources, we have to do protective measures and engineering, through air pollution control, water and soil, which minimized the problems in the area and away from it. Although these conservation measures will increase the cost of the products extraction and preparation, and thus increase the price of all items from these materials, instead, future generations will be equally or more efficient. In recent years, scientists have used a method based on magnetic measurements for the assessment and monitoring of soil contamination, and magnetic susceptibility can be used to identify contaminated soil [2] .
Today, there is a traditional chemical measurement method for analysis of soil samples. They are used to determine the amount of heavy metal pollution levels and spatial characteristics-Temporal; It is very time consuming and costly [3] . Susceptibility measurements of soil can be considerable method for assessment of heavy metals in soil [4] . Susceptibility might be a good indicator for the assessment of pollution from human activities such as the use of chemical fertilizers and pesticides in agriculture too, traffic, roads, mines, metallurgical and industrial plants [5] .
Happon studied the soil around mining and smelting of metals, using Magnetic susceptibility. Currently, waste heap, is the largest industrial waste and smelting facility ( Table 1 ). This study concluded that the concentrations of metals such as iron, arsenic, manganese, chromium, lead and mercury, are at high levels in the soil [6] . Durza and colleagues (1993) showed that there is a correlation between the amount of heavy metals in soils and their magnetic susceptibility. Study of soils around metallurgical plants, has demonstrated that although the show is a high correlation between magnetic susceptibility elements such as iron, metals such as nickel and cobalt, they also show a significant magnetic susceptibility. In other similar studies, magnetic susceptibility soil samples near the pile of junk, is the special difference with further samples. The maximum value of magnetic susceptibility, has been reported in the waste pile (where there is the greatest pollutant metals) [7] . Hay et al., (1997) , studied the shallow soil of England using magnetic susceptibility method. This study concluded that soil pollution is higher, in near the main road, which corresponded with susceptibility criteria. Also, these routes are more polluted compared to the parks [8] . Asubiojo et al. (1991) studied the effect of cement production, on the elemental composition of the soil around two cement factories in Nigeria. They measured the concentrations of 21 elements in 30 soil samples. They concluded that calcium, phosphorus, sulfur, chromium, nickel, copper and zinc are rich in soil samples (assuming the cement factory). They also found that the element of cement (calcium) had a good correlation with magnesium, sulfur, iron, nickel and copper in the soils studied, and it had been inversely proportional to the concentrations of silica and titanium [9] . Fukuzaki et al. (1986) reported that the adsorption of mercury emissions from cement factories is carried into the atmosphere by plant leaves and humus derived from the leaves [10] . Ighbal et al. (2001) , by studying the effects of the pollution caused by cement dust, on the growth of some plant species in Pakistan, concluded a significant reduction in vegetation cover, leaf number and height of plants due to the cement pollutants [11] .
Significant correlation between magnetic properties and heavy metal concentrations in soils was observed in numerous studies (Dearing et ) observed a strong correlation between magnetic susceptibility and heavy metal in a former industrial iron production and processing site near Bradford, England [16] . Strong correlations have also been found between magnetic susceptibility and the concentration of Pb, Cd, Cu and Zn in urban soils in Hangzhou city, China [17] .
The main objectives of the present research were the identification of heavy metals in agricultural soils of the study area, identifying critical areas (if any) to heavy metal contamination, mapping the data from the magnetic susceptibility and chemical analysis methods and studying the relationship between these two methods.
MATERIALS AND METHODS

Site Description
Shahrood cement factory is situated in 36˚28ʹ45.08ʺ North and 54˚54ʹ1.76ʺ East. The factory is located in the northwest of the city of Shahrood, and at 15 km from the east of Mojen. In this area, the predominant wind direction is from the northwest to the southeast and east, sometimes, the wind is north to south. Air flow is such that the pollution leads further to the west. Based on the regional topography, it was observed that pollutants flows from the south-western to the south.
Soil Sampling
In order to determine the effect of cement on farmland around Shahrood, soil samples were collected from the agricultural land surfaces from a depth of 0 -30 cm. Soil sampling were done in June 2009 (Figure 1) . Taken samples were collected in standard plastic bags and moved to the Shahrood University of Technology, in order to perform other laboratory procedures (Figure 2 ).
Soil Samples Preparation
Soil samples were dried at 105˚C for 24 hours, and then were grounded and screened with 2 mm sieve. Sieved samples were weighed to 2 g, and they were placed at 350˚C for half an hour, and finally got reflux with 25 ml of 25% nitric acid for 15 minutes. The extract was filtered with Whatman filter paper 42, and then it was diluted with a solution of nitric acid [18] . 
Soil Analysis
Atomic Absorption Spectrometry
Soil samples were analyzed by atomic absorption spectrometer models Shimadzo AA-670. The calibration curve was fitted to each metal. The standard solutions and samples were prepared using standard frequently used methods.
Magnetic Susceptibility Technique
Magnetic susceptibility might be a good index of pollution from human activities, such as overdose of chemical fertilizers and pesticides in agriculture, road traffic, factories, mines and metallurgical industries [5] . To measure the magnetic susceptibility of the samples, they were passed through a 2 mm sieve and 20 grams of each soil the samples were taken for magnetic susceptibility readings. The samples were inserted inside the machine chamber and the corresponding readings were made based on the micro using the instrument model MFK1-FA.
Maps Preparation
In order to evaluate and describe the situation in a better way, the results were analyzed using Arc GIS9.3 software, and the maps were prepared.
Statistical Analysis
The data were also analyzed using SPSS 14.0 statistical software and some statistical parameters as well as the descriptive data were discussed.
RESULTS AND DISCUSSIONS
Description of Variables
Statistical analysis of the data has been determined, in Figure  3 shows the mean values of heavy metals concentrations in soils. Among the parameters studied, the element has the lowest mean value, which is equal to 0.31 mg, and Fe has a maximum mean value, which is equal to 6.36 mg·kg −1 ( Table 2 ). The maximum susceptibility is related to iron, which is equal to 9.84 mg·kg −1
. The lowest measured value corresponds to the element of Cd, which is equal to 0.13 mg·kg
The most significant difference is related to the iron, and the minimum range is related to the Zn. The element of Zn has the lowest standard deviation, and maximum deviation is related to iron. Measured metal concentrations observed in this study were much lower than rates in other similar studies, and it is still lower than the international standard of WHO. The iron was received attention since it is an essential element of the earth's crust, and its high concentration relative to the other elements.
Map concentrations of elements such as iron, zinc, manganese, copper, cadmium and lead are shown in Figure 4 .
Map concentrations of magnetic susceptibility are also shown in Figure 5 .
Correlation between the Elements
Comparison of the correlation matrix is the simplest way to compare the frequency distribution of symbols. The results show the relationship between the parameters of the study ( Table 3 ). This table shows that there is a highly significant correlation between Cd and Pb elements. Source of cadmium, which is caused by fertilizers and pesticides or chemical industry, as well as the source of lead poisoning can be caused by traffic, industrial activities and similar sources. Table 3 . Relationships between the studied metals. There was a significant correlation between Cu and Zn. The particles may be due to industrial activities or fertilizers. It is the important point that there was a significant negative correlation between iron and magnetic susceptibility ( Table 4) .
The analysis of variance also showed the changes between metals and soil samples. There were significant differences for some metals; for example, for the element of lead, iron and also for magnetic susceptibility.
The sampling area around the cement factory was divided in to three sub-areas. The results showed that some elements such as iron had the lowest concentration in the soil at the third levels which was the farthest distance from the cement factory. It was also so similar for lead (Figure 6) . For other elements such as Cu, Cd, Pb and Zn the second level area showed greater values than the first (the closest to the factory) and the third (the farthest from the factory) levels. However, it could be due to the wind direction which may help the cement dust to different direction and distance. Magiera et al. (2006) and Hoffmann et al. (1999) found in their study that Generally, the amount of settled magnetic particles and heavy metals in the topsoils decreases with increasing distance far from the emission source; That it corresponded with the results of this research [19, 20] . The results obtained in this research were similar, with some studies worldwide. In one of the regions of Italy, the concentrations of heavy metals were analyzed and it was shown that the amount of lead, cobalt and copper exceeded the law in Italy that is the standard used by residents for residents, and soil nutrients. In fact, concentrations of copper, cobalt and lead in soils measured in the Valley Agri, respectively 34, 25 and 179 mg/kg; While Italians extent permitted by law, for the concentration of heavy metals in these elements are, respectively, 120, 20 and 100 mg/kg.
The researchers attributed the high levels of lead and cobalt, the road traffic in the study area. While the concentrations of copper, are related the use of copper acetate in vineyards. They identified two groups of metals in the soil, the first group metals such as iron, nickel and magnesium that these metals are dependent on the natural properties of soil.
The second group is metals such as copper lead and zinc, that they are related to human activities. Statistical analysis was performed and showed that soil magnetic susceptibility is related to the elements of the second group [21] . Alkhasman and Shawabkeh (2005), the assessment and studied the distribution of heavy metals in soils around the cement factory in southern Jordan. The researchers compared the soil around the factory with metals in urban soils. This test was selected to 30 samples of soil from the surrounding area Gadissia cement factory in southern Jordan.
Metals were tested, such as lead, zinc, cadmium, iron, copper and cream in a soil survey area. High concentrations of lead, zinc and cadmium in soil samples evaluated, were associated with human activities such as cement plants and agricultural activities. In their study, the results found that the concentrations of lead, zinc and cadmium were highest levels depending cement factory; While chromium concentration was low, and they showed that all metals are concentrated on the soil surface, and the lower part of the soil is reduced. Mobility due to the reflection of the physical properties of the soil is alkaline PH value. In this study, high concentrations of metals were observed around the cement factory. Particles showed that the highest concentrations are found around the cement factory. High levels were also found in the East and North factory. There was a highly significant correlation between metals in all samples, including lead, zinc, cadmium, copper and chromium. High iron levels observed in the study area in the northern part of the cement factory, While the lowest values in the upper part of the soil [17] .
CONCLUSIONS
Metal distributions in the study area indicate that, although metal concentrations are low, they are affected by human activities, including agricultural activities as well as cement factory. The distribution of metal concentrations in the area was an indicator of the files in the history of the region's impure. Magnetic susceptibility values indicate that it is an appropriate method to assess soil contamination.
In general, it is likely to have lower levels of pollutants resulting from human activities in the studied area. However, cadmium could be accumulated in the soil due to application of chemical fertilizers especially phosphorous fertilizers as well as industrial cement production plant.
